Introduction
Extended structures with permanent porosity, so-called metalorganic frameworks (MOFs) 1 have received much attention during the past decade. These coordination polymers can be onedimensional structures such as chains, ladders, or tapes, 2 or two- 25 and three-dimensional porous networks containing metal cations linked by suitable ligands to give infinite arrays, 2,3,4 which can exhibit diverse properties for a broad range of applications. Specific properties, such as gas sorption, separation and catalytic function, are influenced by the structure. 5 To modify these 30 properties, the topology, rigidity and functionality of the ligands, as well as the metal cations, can be varied. Physical properties such as magnetism and luminescence result from combining intrinsic properties of the metal cations and the organic ligands. 2b,5 35 Different approaches have been applied to explore the luminescence properties of coordination polymers and MOFs. 6 The ligand-based approach utilises the emission of light by extended conjugated π systems of the organic linker. 6, 7 Another possibility is the use of emitting ions, e.g., lanthanides, as 40 connecting points in the framework 6, 8 or as guests within the pores of the framework. 6, 9 Luminescence of coordination polymers and MOFs containing transition metals ions is typically centred on the linker rather than on the metal. Thus, transition metal ions without unpaired electrons, such as Zn II and Cd II , can 45 yield linker-based highly emissive materials. 6, 10, 11 Furthermore, molecular interactions can bring luminophores closer together in the solid state and thus enable electronic interactions between them (e.g., ligand-to-ligand charge transfer), which can cause spectral shifts, emission broadening, loss of vibronic structure, 50 and increased emission lifetimes and quantum yields. Controlling these ligand-ligand interactions is important for applications that involve charge transport and to obtain tuneable emission colours. 2, 3, 3, 4' or 4, 19d,20 or modified 2,2 '-, 4,4'-, 6,6'-or 3,3'-di-and tetracarboxylate binaphthyl linkers and  their derivatives  11,15 exhibit versatile geometrical arrangements  around the Cd  II cation, showing coordination numbers of 4 to   5 8. 11, 15, 19, 20 Even a coordination number of 9 was observed with oxalato ligands as linkers giving rise to a diamondoid network. 19c-f,20a,c Additionally, the two oxygen atoms of the bis(phosphine oxide) fragment coordinate to both cadmium atoms in a chelating fashion, forming nine-membered rings (Cd1-O1-P1-C1-C2-C12-C11-P2-O2 and Cd2-O7-P3-C59-C60-C70-C69-
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O8, Figure 1b ) with O-Cd-O bond angles of 79.8(2) and 81.5(2)° and Cd-O bond lengths of 2.209(5) (Cd1-O1) to 2.301(6) (Cd2-O7) Å, respectively. The dihedral angles between the binaphthyl rings are slightly smaller (76.7(3) and 79.6(4)°) than the dihedral angle of the free ligand (82.05(4)°). 22 Furthermore, one water 40 molecule is coordinated to Cd2 (Cd2-O13 2.40.9(8) Å) ( Figure 1a ). The topology of the resulting two-dimensional network shows a 3-c net with point (Schläfli) symbol {4.8 2 } according to TOPOS 23 ( Figure 3 ) and the RCSR database.
24 Table 1 Selected bond lengths and bond angles of 1
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Symmetry transformations used to generate equivalent atoms:
The dmf molecules occupy the space between the layers. 
Luminescence properties
The free organic linker H 2 L and compound 1 show violet-blue emission on excitation with a UV lamp ( Fig. 4a and 5a ) at room temperature as solids. All emission bands are slightly 35 unsymmetrical Gaussian-shaped. For H 2 L, the emission spectrum is centred invariably at 25574 cm -1 for different excitation energies, e.g., 30864 cm -1 , with full width at half maximum (FWHM) of 3812 cm -1 (Fig. 4b) . A comparable behaviour is observed for the emission spectrum of 1 (Fig. 5b) , which is As discussed previously, 20f the positions of the bands can be explained by the different dihedral angles of the aromatic rings in 50 1 and H 2 L. In general, a smaller dihedral angle results in enhanced interactions of the π electrons, shifting the emission bands to lower energies. Here, the smaller dihedral angles between the binaphthyl rings in 1 (76.7(3)° and 79.6(4)°) compared to that of 82.05(4)° in the corresponding 4,4'-55 substituted binaphthyl, 22 explain the red shift of 1 (Fig. 5b) . Although the dihedral angles in the excited states are unknown, it can be assumed that the conformations will not change remarkably during the excitation processes in the rigid structures. The differences in widths of the emission bands can most 60 probably be explained by distinct interatomic distances of the excited states relative to the ground states of these two compounds. Obviously, this interatomic distance is smaller for 1 than for H 2 L, perhaps due to the more rigid structure of 1. 
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Similarly, in both cases, the excitation spectra consist of a broad band which extends over the UV range. The onsets of the excitation bands are at 26625 cm -1 (H 2 L) and 25325 cm -1 (1) and they show intensity maxima at 29464 cm -1 (H 2 L) and 27475 cm -1
15
(1), followed by an intensity decrease at higher excitation energies (> 36000 cm -1 ). Therefore, the similarity in position and shape of the excitation and emission spectra of H 2 L and 1 provide reliable evidence for assigning the optical properties of 1 to ligand-based excitation and emission. A further indication for 20 this assignement is the similarity between the excitation spectrum of 1 (ν em = 24752 cm -1 , Fig. 5d ) and the reflection spectrum of H 2 L (Fig. 4d) . Thus, a decrease of the reflection intensity of H 2 L is observed for energies larger than 20000 cm -1 , more pronounced for energies higher than 26000 cm -1 . Moreover, there 25 is a maximum in the absorption intensity at 29000 cm -1 , strongly overlapping in position and shape with the excitation spectrum of 1. In this context, ligand-based luminescence is generally expected for coordination compounds in which the metal ion does not show d-d or f-f electronic transitions, e.g., metal ions with a , and little or no electronic interaction between the metal ion and the organic ligand is observed. 5 The strong excitation bands are therefore caused by S 0 → S 1 transition of the aromatic units in L or H 2 L. Also, the emission 35 bands can be assigned to S 1 rather than T 1 emission due to the relatively small differences between the emission and excitation maxima (3980 cm -1 for H 2 L and 2708 cm -1 for 1). If this assumption is true, the larger Stokes shift of H 2 L compared to 1 also indicates a larger increase in the interatomic distance of the 40 excited state relative to the ground state in H 2 L and would agree with the observation of different widths of the emission bands. The quantum yields (QY) of solid H 2 L (33%) and 1 (42%) are considerably high, and indicate decreased loss of efficiency of the ligand-based luminescence in 1.5 This enhancement is related to 5 an increase in structural rigidity in the coordination polymer 1.
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In general, there is relatively low vibrational quenching in the case of both compounds, which is quite uncommon for such kind of compounds with large vibrational energies.
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Luminescence measurements at low temperatures, e.g., at 10 K, are important for studying possible additional electronic transitions, which may be quenched at room temperature. Furthermore, 1 was heated close to the decomposition temperature (650 K, see ESI) to investigate the effect of 15 temperature on the emission intensity and the maximum shift. As shown in Figure 7 , the emission spectrum of 1 is very similar in shape and position at temperatures between 10 and 650 K and no additional electronic transitions were detected. The maximum of the emission band located at 25439 cm -1 at 10 K is red-shifted to 20 25192 cm -1 at 650 K. Such red shifts are generally observed and can be explained by different effects: by occupation of higher vibronic levels and partly by distortion of the harmonic potentials of the excited electronic state at high temperatures. Between 10 K and room temperature (300 K), the emission 25 intensity of 1 shows an unusual behaviour. In order to roughly quantify the variation of the emission intensity, the curves of the emission spectra presented in Figure 7 were integrated and plotted against the temperature (Figure 8 ). Initially, the intensity decreases by ca. 10% from 10 to 50 K, gradually increases by about 20%, reaching the maximum value 35 at 200 K, and is approximately constant up to 300 K. The initial decrease in emission intensity is expected due to the enhanced loss of excitation energy by non-radiative transitions. However, the increase in emission intensity between 50 and 200 K is rather unusual. Probably, the excited states of the ligands and the states 40 of quenching moieties are arranged relative to each other in such a way that quenching is reduced in this temperature range compared to low temperatures, while quenching processes become dominant at higher temperatures. However, further experiments are necessary to investigate and prove this 45 assumption. Between 300 and 650 K an exponential decrease of the emission intensity is observed. Such a large energy loss caused by non-radiative transitions is commonly observed for luminescence materials at high temperatures.
50 Fig. 8 Exponential decay of the integrated emission intensity (ν ex = 30303 cm -1 ) of 1 with increasing temperature.
Experimental Section Materials and general methods
Commercial reagents were used as purchased without further 55 purification.
(S)-4,4'-bis(4-carboxyphenyl)-2,2'-bis(diphenylphosphinoyl)-1,1'-binaphthyl (H 2 L) was prepared according to the literature procedure. 22 The IR spectra were recorded on a Perkin-Elmer Spectrum 2000 FTIR spectrometer by using KBr pellets in the range of 4000-500 cm -1 . Elemental 60 analysis was performed with a Heraeus Vario EL CHN-O analyzer. Thermal analyses were carried out on a Netzsch STA/QMS system 409/429-403 thermal analyzer from room temperature to 900 °C with a heating rate of 10 °C/min under helium atmosphere. , 5.90; N, 6.72; Found: C, 60.00, H, 5.90, N, 6.50 
Crystal structure determination
Data collection for colourless crystals of 1 was performed on a Gemini-S CCD diffractometer (Agilent Technologies) with Cu-K α -radiation (λ = 1.54184 Å) at 130(2) K and omega scan rotation. Data collection and data reduction were done with 5 CrysAlisPro including the program SCALE3 ABSPACK for empirical absorption correction. 26 Anisotropic refinement of all non-hydrogen atoms, except dmf molecules, with SHELXL-97. 27 All hydrogen atoms were calculated on idealised positions by using the riding model. It was possible to locate the water and 10 eight non-disordered of the 18 dmf molecules of the asymmetric unit. With the exception of water, these eight solvent molecules were refined isotropically. 181 restraints were used to model the highly disordered dmf molecules. All other solvent molecules were found to be extremely disordered and poorly defined. The 15 hkl file was corrected for these disordered solvent molecules by using the program SQUEEZE. 28 The total SQUEEZE electron count revealed 1586 electrons for a volume of 5924 Å 3 (voids smaller than 50 Å 3 were not taken into account). Due to this electron count, 40 dmf molecules of the unit cell, i.e. 10 dmf 20 molecules of the asymmetric unit were removed. The resulting volume of approximately 148 Å 3 for one of these disordered dmf molecules correlates well with the reported volume for nondisorderd dmf molecules (102 Å 3 ), 29 Structure figures were generated with Crystallographic data for for H 2 L and 24767 cm -1 for 1. Similarities between the excitation and emission spectra of 1 and H 2 L are indicative of S 1 ↔ S 0 transitions of L. Moreover, the quantum efficiency increases from 33% in H 2 L to the remarkably high value of 42% in 1, which indicates that incorporation of L into the rigid framework 65 prevents the loss of excitation energy by non-radiative transitions. The emission intensity of 1 increases between 10 K and room temperature, and decreases exponentially up to 650 K.
